to eighteen hours after the official dose of 10 gr. of quinine is taken orally. The taking of repeated daily doses prolongs this limit.
To give you an idea of the number of pensioners who are taking the quinine supplied to them, our figures for March, 1921, on the three to eighteen hours' limit are as follows, the dose being 10 gr. of quinine sulphate in solution with acid sulphuric dil.: Positive, 291 : negative, 134.
Our gratitude is due and expressed to the Comnmissioner and Assistant Commissioner, London THE diagnosis of latent malaria has become a matter of pressing importance in this country since the war, owing to the number of demobilized soldiers who have returned from the East, where they contracted the disease, and are now claiming pensions on the score that they still suffer from relapses. The difficulty in diagnosis is increased by the. fact that, now that they have returned to their own homes and civil life, they cannot be kept under such close observation, and blood films made at the time of questionable attacks. Instead, they report themselves at intervals to one of the many malarial clinics dotted about the kingdom. More often than not, they turn up with no clinical signs of malaria, and blood films made at the clinic show no parasites. It is important from every point of view that a correct diagnosis should be made. From the point of view of both the man and the State, if he has malaria he should receive the proper treatment and adequate pension; if he has not malaria, but some other disease which is simulating it, that dise-.se should be recognized; and from the point of view of the State, if he has nothing the matter with him, the country should not be put to the unnecessary expense of-treating and pensioning him. It is in cases where clinical signs are lacking, and the malarial parasite cannot be found, that the large mononuclear leucocyte count has been so much relied upon by many clinicians to settle the diagnosis. If these cells are up, the man is assumed by them to have malaria. It has long been a recognized fact that at some stage during an actual attack the large mononuclears may be increased, but the questions which chiefly concern us at present are:
(1) How long after an attack do they remain up ?
(2) During long quiescent periods (weeks, months) between the attacks, does latent malaria cause at any time an increase in these cells ?
(3) If a decided increase in the large mononuclears is found in a man, who at some previous period is known to have had malaria, are we necessarily to assume from this that he is still suffering from malaria in a latent form, or some other disease associated with an increase of these -cells ?
This paper deals with the last question, and arising out of it is another-Can you ever in a perfectly normal individual get a decided increase in the large mononuclear leucocytes ?
The answer, according to the investigations given below, is-Yes, you may get such an increase if the drop of blood is taken from the ear, and if the importance of certain technical details in the taking of it is not appreciated.
Moreover, such a drop from a normal person, if it shows a decided increase in the large mononuclears, gives an entirely false picture of the blood in his general circulation. Any number over 12 per cent. I hold to be a decided increase. In the course of the examination of some thousands of blood films at this laboratory it was observed that those taken by certain .clinicians appeared to be more frequently associated with a mononuclear increase than those taken by other clinicians. This was particularly the case with Sir Ronald Ross's and Colonel G. P. T. Groube's films. It seemed a point worth investigating. I therefore asked Colonel Groube after he had taken a blood film from a pensioner to send him to me, when I also took a film. We each pricked the lobe of the ear. Sometimes I pricked the same lobe as he did, and sometimes the other. The blood counts were all done by myself, and the same method of counting employed throughout-viz., 100 cells were counted on each horizontal edge where the polymorphs and large mononuclears tend to accumulate, and 200 cells in the body of the film where the lymphocytes tend to remain, that is 400 cells in all.
Chart I shows the results in six consecutive cases. It will be seen that whereas in Cases I, II, and V Colonel Groube's film showed a marked mononuclear increase, mine gave a normal count. In Case IV, both films showed a marked increase, mine being the higher. Case III showed a normal, and Case VI a high and approximately equal count in both films. CHART i8 For brevity's sake the percentages of the other different types of cells have not been included in the chart. When there was a percentage increase in the large mononuclears it was at the expense of both polymorp1ws and lymphocytes, generally more marked in the case of the polymorphs. Large lymphocytes are not incluided under the term " large mononuclear leucocyte." So-called " transitionals " are included.
The fact then became established that two people each taking a blood film from the ear of the same man at the same time, both films being counted by the same observer, could produce very different results in the relative number of white cells present. As the explanation seemed to lie in some difference in technique, experiments were carried out to test this.
Chart II shows an experiment to test the influence, if any, of: (1) The needle used for pricking the ear; (2) the spreader used for making the film;
(3) the method of spreading. CHART Colonel Groube had always used a particular needle, which had become rough and blunt, whereas I used a bright sharp one. We each had our own special glass spreaders, which were narrower than the slides on which the films were made, so as to leave a double horizontal edge. His method of making the film was to pull the spreader with the blood in front of the edge, whereas I always pushed it with the blood following the edge. Both ears of a pensioner, supposed to be suffering from chronic malaria, were pricked by Colonel Groube, his needle being used for one ear and mine for the other.
There was no previous rubbing or cleaninag of the skin.
On the negative side the experiment shows that neither the needle, spreader, nor method of spreading could be said to influence the count. On the positive side it brings out a very important point-viz., that on the only two occasions on which there was a mononuclear increase, a marked increase in each case, it was in the first drop from each ear. Now Colonel Groube had always been in the habit of using the first drop from the ear for making his films. Some people use the second. So this might account for the high mononuclear counts associated with his films as compared with theirs; but it could not account for the different results between his and mine shown in Chart I, because I too had used the first drop. Clearly then some additional factor was at work.
Chart III shows an experiment on a healthy man who had never had malaria, to see if a marked mononuclear increase could be obtained in the first drop of blood from the ear in such a case; also to test the influence, if any, of (1) the person pricking; (2) the kind of prick.
Colonel Groube had been in the habit of employing a slow method of piercing the ear, whereas I used a quick stab.
The experiment shows that:-(1) It is possible to obtain a mnarked mononuclear increase in the first drop of blood from the ear in a normal case.
(2) The kind of prick has no influence, as Colonel Groube produced this increase by either the slow or quick method. The experiment also brings out another point-viz., that though Colonel Groube produced an increase in the first drop from each ear when using his own needle in the first round, he failed to produce it when using my needle in the second round, and I also failed when using his or my own needle in the third and fourth rounds respectively. This will be referred to later.
Suffice it to say here that in a further series of experiments on normal controls I found that, irrespective of the needle used, when I pricked a man's ear without it having been previously pricked by Colonel Groube, I could produce a mononuclear increase in the first drop as often as he could. Exceptionally, when the first drop showed a marked increase, the second drop also showed an increase, but much less than the first. Thus in a case in which the first drop taken was a very small one, the mononuclear counts were-first drop, 28 per cent.; second drop, 15 per cent.; third drop, S per cent. The probable explanation in this case was that, the first drop being a very small one, part of what would otherwise have formed a first drop of ordinary size, remained to take part in the second. The mononuclear count in the latter was thereby raised. On the other hand, if a very large first drop had been taken its mononuclear count would probably have been lowered by partial dilution with the second. For comparative counts in all subsequent experiments the first and third, rather than the first and second drops, have therefore been taken, and the first drops have never been allowed to become large.
Chart IV shows an experiment to compare the counts in the first and third drops from a single puncture from each of the four places usually chosen for obtaining blood drops-viz.: (1) Lobe of ear, (2) border of ear, (3) base of finger nail, (4) pulp of finger. Blood was also taken from the vein.
The first six cases were normal men who haa never had malaria. In the Case of the Ear. (1) Whether the blood is taken from the lobe or border, if the large mononuclears are raised at all they are up in the first drop but not in the third.
(2) The degree of mononuclear increase varies not only in the first drop taken from different people, but may also vary from different parts (lobe or-border) of the same ear. Sometimes the mononuclear count is normal in the lobe and well up in the border, and vice versa. See Cases III, IV, and VI.
(3) There may be no mononuclear increase in the first drops from either lobe or border of the ear (see Case V). This case also exemplifies another point-viz., that the same man may show an increase at one time and not at another. Case I and Case V happen to be the same man, on whom a complete round of punctures was performed on different days.
In the Case of the Finger.-(I) Whether the blood is taken from the base of the nail or pulp of the finger, the large mononuclears are not raised in either the first or third drops.
(2) The counts from the first and third drops correspond not only with each other, but also with counts from the third drops taken from the ear. In the Case of the Vein.--(1) The count corresponds with any drops from the finger and with the third drops from the ear.
Bearing on these results, it may be mentioned here as a point of interest that Sir Ronald Ross had been in the habit of pricking the finger in the case of his private patients, whereas for pensioners at the clinic he always used the ear. In each case he took the first drop. It became apparent in the light of these experiments why it was that the large mononuclear counts in the two sets of cases were so different. Now compare these results from the six normal cases with the two definite malarial cases (VII and VIII) and the questionable case (IX). Case VII was heavily infected at the time with Plasmodium vivax. Late amoeboid forms and schizonts were present. The third droi5s from the lobe and border of the ear, the first and third drops from the finger, and the venous blood all showed a large mononuclear count of approximately 20 per cent. This represents a true picture. There is a true increase of these cells in the circulating blood. In the case, however, of the first drops from the lobe and border of the ear there has been superadded to this true increase a false one, the counts being raised to 28 per cent. and 37 per cent. respectively.
Case VIII was very scantily infected at the time, only an occasional early ameboid form being found. The third drops from the lobe and border of the ear, the first and third drops from the finger, and the venous blood all showed a normal mononuclear count of approximately 9 per cent., which represerlts the true picture. The false picture is shown in the first drops from the lobe and border of the ear in which the counts have been raised to 32 per cent. and 31 per cent. respectively. Case IX resembles Case VII in that it shows a true mononuclear increase all the way through,-with a superadded false increase in the first drop from the border of the ear.
No parasites could be found, but the patient gave a history of having contracted malaria in 1918 with subsequent relapses. His spleen was palpable, and he was slightly anemic. He stated he had had a relapse, which had confined him to bed, and which had ended three days previous to attending the clinic, when the blood films were taken. This is the sort of case in which there is a history of a very recent relapse, when a reliable count may help in the diagnosis, a high mononuclear count being evidence in support of malaria, a low one not helping one way or the other.
The Number of Large Mononuclears per cubic millimetre.-A false picture, when it occurs, is not confined to the percentage leucocyte count. When there is a percentage increase in the large mononuclears in the first drop from the ear, but not in the third, there is also in the former an absolute increase of these cells. The normal number of large mononuclears per cubic millimetre is 450-750. They may be increased to as many as 6,000 per cubic millimetre in the first drop.
The Total Leucocyte Count.-This may be considerably raised in the first drop of blood taken from the ear. Occasionally it has reached as high as 20,000 per cubic millimetre, when the total leucocytes in the third drop were less than 10,000. The importance of this fact cannot be exaggerated. It will form the subject of a later paper.
Theories as to the Causation of the Phenomena observed.-These facts being established their explanation became a matter for investigation. The questions which presented themselves were:-(1) What could be the cause of the sudden increase of these large mononuclears, and where could they come from ?
(2) Why, when an increase occurs, does it do so in the first drop of normal size from the ear, and not in the subsequent ones ?
(3) Why should it vary so much in degree, and sometimes be absent even in the first drop?
(4) Why should the finger behave differently to the ear ?
The possibility of the phenomena being in the nature of a reaction wasa first considered. It was just conceivable that the large mononuclears, called by Metchnikoff " macrophages" because their chief function is to take up certain foreign bodies, might be attracted to the point of stimulation. But tbe lightning rapidity of the reaction, the fact that it sometimes occurred and sometimes failed when the same ear was pricked, and that it did not occur at. all when the finger was pricked, rendered this theory untenable. Everything therefore pointed to the phenomenon being due to the tapping of a concentrated source of supply of these cells. The only two sources of supply could be:
(1) The lymph spaces and capillaries.
(2) The blood stream.
The Lymph as a Source of Supply.-Gulland and Goodall' state that it is well known that these large mononuclear cells are to be found in abundance in the main lymphatic ducts. Might they not also therefore be present in considerable numbers in the smaller lymph ramifications, and might not the loose tissues of the ear be richer in lymph spaces than the dense tissues of the finger? According to this theory, whether a large or small number of large mononuclears appeared in the first drop of blood would depend on whether a large or small source of supply was tapped. It was thought that these cells might be poured into the line of puncture from the ruptured lymph spaces and lymph capillaries, and be carried along with the first drop of blood, the subsequent drops being free from them. If this was so, then squeezing the ear to express the drops should increase their number. But this was not found to be the case. Some of the highest counts occurred in the first drops which exuded without any pressure being applied, and often when hard squeezing was resorted to the counts were not up at all. It was never found possible by squeezing to increase their number in the later drops. Moreover in other parts of the body where the tissues are more loose than in the finger the first drops of blood failed to show an increase in these cells over the subsequent drops.
When it is possible to get a sample of tissue fluid this is found to be rich in lymphocytes, but not in large mononuclears. The fluid is most easily obtained by making a shallow puncture on the tip of the nose and squeezing hard. It is generally blood stained but may be obtained as a clear yellow liquid almost free from blood. It is less easily obtained by slightly puncturing the base of the nail with the terminal phalanx extended, and then pressing hard round the point of puncture. Admixture of this fluid with the blood raises the lymphocyte, but not the large mononuclear count in the blood film.
Lucey : The Diagnosis of Malaria
The Blood as a Source of Supply.-Reference has been made before to the curious fact shown in Chart III that after Colonel Groube had pricked the lobe of each ear once, and obtained a high mononuclear count in the first drop from each puncture, but not in the second and third drops, when in a second round he again punctured the lobes he failed to get this increase, and so did I in the third and fourth rounds.
This " second-round phenomenon" was observed in a further series of experiments, and though the mononuclear counts in the first drops of the second round were sometimes raised, they were always lower than in the first round. It could not be supposed that one puncture had drained the mononuclears away from the region of the second. What had intervened then between these two punctures, apart from the loss of three drops of blood, which might account for the different results?
The ear had been grasped, and more or less pressure employed to express th~ese three drops. Colonel Groube always grasped the lobe firmly and wiped it clean between each drop of blood with dry cotton wool. Could the explanation lie in the increased blood circulation set up in the lobe of the ear by these manipulations ?
Gruner, in speaking of the birth of the large mononuclears, says: " Granted that the majority of these cells come from the pulpar tissues, there are no laws apparent determining how many or which individuals shall be swept from their nesting places at any given time. It must, however, be assumed that their natural habitat is in the capillary recesses where the stream is slow."1 Now the circulation in the ear is not subjected to muscular contractions. In this respect and in its immobility, the ear, as forming part of the body surface, is unique. The blood stream, therefore, would often be likely to be slow and the large mononuclears to stagnate in the capillaries in this situation, to be washed on only if the circulation happened from some reason or other, local or general, to be increased.
Charts V to VIII show experiments on healthy controls to test this. For brevity's sake only two cases are shown in each chart, and, to show clearly the influences on the large mononuclear count of the various attempts to affect the circulation in the ear, only those cases in which there was a fairly marked increase of mononuclears in the first drop from the initial puncture have been chosen. There were no contrary results in the many others examined.
Chart V represents an experiment to see if the first drop from a second puncture would have its large mononuclear count unaffected when the lobe of the ear is not grasped, but just supported on the finger during the initial puncture, and the first drop of blood allowed to exude without any pressure which might stimulate the local circulation. In other words, can the second-round phenomenon " be prevented ? The experiment shows that, with this precaution, the count in the first drop from the second puncture is practically unaffected.
Charts VI and VII are experiments to test the effect on the large mononuclear count of changes in the circulation of the ear set up by local influences.
These two experiments show that massage, by 'increasing the local circulation, lowers a fictitiously high mononuclear count to normal. Similar experiments were carried out in which flicking was employed to increase the local circulation instead of massage. The ear was repeatedly and rapidly flicked from behind with the hand. This was done to meet any objection that massage, in addition to increasing the blood flow, might also disperse any collection of large mononuclears which had gathered in the lymph spaces.
The results of these experiments were identical with those when massage was used.
CHART V.
Large Mononutclear Coutnts on the samte Lobe.
(Care was taken that no pressure was applied which might inicrease the circulation when taking the first drops from the first prick.) Chart VIII is an experiment to test the influence on the large mononuclear count in the ear of a sudden increase in the general circulation due to exercise. The exercise employed was holding the hands above the head, and then bending down to touch the toes eight times. The experiment shows that a fictitiously high mononuclear count in the ear is lowered to normal by this exercise. Similar experiments were carried out using different lobes, the right being pricked before and the left after exercise. The results were the same as when the one lobe was used.
Charts IX Heat was applied for ten minutes by means of a rubber hot water bottle. The experiment shows that heat, by increasing the local circulation, disperses a large mononuclear concentration. CHART X.
Lar-ge Mononuclear Counts on the samne Lobe to test the effect of Cold.
(Care was takeii that nio pressure w%as applied which might increase the circulation wheni taking the first drop before the cold application.) Cold was applied for ten minutes by means of a lump of ice enclosed in a towel. The experiment shows that the application of cold for this length of time does not lower or raise the mononuclear count. It is quite possible, though, that a prolonged exposure of the ears to cold, as in an east wind, might, by slowing the local circulation, cause the mononuclears to stagnate in the ear capillaries, and so raise the count. These would then be washed on if a brisk reaction set in, such as, for example, on entering a warm room, and the count would then be lowered. This reaction effect after applying ice, and then waiting for ten minutes, was proved by experiment.
Percenitage of large mononuclears in right lobe
Similar experiments were carried out, using different lobes, the right being pricked before the application of heat or cold as the case might be, and the left after the application.
The Effect of applying Ether to the Ear before Puncture.-It is sometimes advised that ether should not be used for cleaning the ear for fear of causing leucocyte attraction. Experiments on similar lines to the above showed that when applied without rubbing, it had no effect on the differential leucocyte count, and when the skin was well rubbed with it the circulation was increa,sed, and a reliable sample of blood thereby obtained.
These experiments prove then that the circulatory theory is the correct one. If the circulation is slow then the large mononuclears tend to stagnate and cling to the capillary walls. The first drop of blood which exudes after puncture carries these cells with it. They come from the capillaries which are tapped &nd which are then refilled by blood from the arterioles. Hence the second drop is generally normal, but the third or subsequent drop is the most reliable. On the other hand if the circulation in the ear is rendered brisk, either intentionally or unintentionally, by rubbing, massage, exercise, or heat, then these large mononuclears are washed into the general circulation, and the first drop of blood is then reliable. It is probable that the circulation in the ears of some people is normally more brisk than in others.
In the case of the finger the circulation is kept going by muscular movements, hence the first drop of blood like the subsequent drops is reliable. Now it is occasionally mentioned in text-books, generally in connexion with total red and white counts, that the first drop of blood, whether from the ear or finger, should be discarded. As a rule no reason is given for this advice, or if one is given, it is " for fear of possible contamination from the skin." This is not worth consideration. It is only natural, therefore, that many have paid no attention to it, and have used the first drop. Now, however, that it has been shown how great an error may be introduced in the case of blood taken from the ear but not from the finger, the importance of discarding the first two drops of blood from the former situation cannot be exaggerated. It is because this has not hitherto been recognized, and because blood has sometimes been taken from the ear and sometimes from the finger that such discordant results have been obtained, and opinions as to the value of the large monotuclear leucocyte count as an aid to the diagnosis of malaria are so much at variance. It must also be answerable for many cases wrongly diagnosed as malaria, and for many in which the disease has really died out, but which, owing to an erroneous count, are still being treated as cases of latent malaria.
CONCLUs ¶ONS.
(1) A gross error may be introduced in the differential leucocyte count if the first drop of blood is used from the ear. Much less frequently this applies to the second drop.
(2) The error is due to a concentration of the large mononuclear leucocytes in the ear capillaries. When this concentration is tapped by puncture, the excess appears in the first drop of blood, less frequently in the second, but not in the third.
(3) The concentration itself is due to the slowing down of the blood stream in this situation. The ear, owing to its immobility, the absence of muscular contraction, and probably to its exposed position to cold, is peculiarly liable to have its circulation retarded.
(4) When on the other hand its circulation is rendered brisk, either intentionally or unintentionally by rubbing, massage, exercise, or heat, this concentration of large mononuclears does not take place, and the first and second drops are then reliable samples of the blood in the general circulation.
.(5) These local variations in the circulation explain the different mononuclear counts obtained at different times from the same eat, when these drops are used.
(6) The total leucocyte count may also be raised in the first, and to a less extent in the second drop, when it is normal in the third.
(7) When taking blood from the ear for either a differential or total leucocyte count, it is therefore advised that the ear should be rubbed or massaged before puncture, and no drop earlier than the third used.
(8) These remarks do not apply to blood taken from the finger which is always reliable whether the finger is rubbed or not, and whichever drop is taken, provided excessive squeezing is avoided as this expresses tissue fluid. Admixture of this fluid with blood raises the lymphocyte, but not the large mononuclear count.
(9) Errors in the large mononuclear count due to taking the first or second drop from the ear have led to many cases being diagnosed as malaria in those who are not suffering from this disease. I wish to express my thanks to Sir Ronald Ross, Dr. Broughton-Alcock, and Colonel G. P. T. Groube, for the interest they have taken in the work, and to my laboratory assistant, Mr. T. Harrison, for his valuable practical help.
DISCUSSION.
Sir RONALD Ross remarked that in drawing specimens of blood his custom had been to prick the finger at the back of the nail, until he started at the clinic, and he then commenced to prick the ear. He had not troubled to wipe off the first drop. He thought the observations of Dr. Lucey might be used clinically; they might give valuable evidence of the rapidity of the circulation in certain cases, and personal variation in this respect could be studied by means of it. People with a large mononuclear count might have a slower circulation than others. With regard to the test, he had not done original work on this subject for the last twenty years, but he did not consider it of much value. The subject of large mononuclears was another question. Dr. David Thomson made, with himself, many years ago, careful examinations on total mononuclear counts, and Dr. Thomson's work was so careful that he (Sir Ronald) would accept his statements that there was a total increase of mononuclears in sleeping sickness and in malaria; he believed those were the only parasitic diseases Dr. David Thomson dealt with, not bacillary infections in which there was a comparative increase in polymorphonuclears. The total number of cases of malaria in the Army in Salonica alone was about 150,000, and a comparison of that number with the 82,000 mentioned that night by Dr. Price, showed that a, natural decrease in the number infected was going on, because he thought it likely that every pensioner who felt he had any excuse for thinking he had got malaria would have applied for a sum of money in respect of it.
Professor WARRINGTON YORKE (Liverpool) said that in his city three or four years ago they had investigated this question, namely, that of the-differential leucocyte count, at considerable length, when nearly a million leucocytes were counted. To a certain extent, he could confirm what Dr. Lucey had said now as to the increase of monaonuclears in the first drop of blood drawn from the ear. But he did not think that was always so. He and his co-workers found, however, there was a more fundamental difficulty than that, namely, was it possible to perform, with any degree of constancy, a differential leucocyte count on any person, normal or otherwise? In other words, if two persons made a differential count of the same individual, or if one person made two counts from the same individual, would the results agree with each other, within reasonable limits ? It was a very important matter. The differences in that respect they found were very marked and for simplicity's sake they soon gave up attempts at classing leucocytes into their sub-groups, and directed their attention, rather, to considering mononuclears, including leucocytes, as a whole, and polymorphonuclears. An epitome of this work was published some time ago in the "Annals of Tropical Medicine and Parasitology," under the title "Have Differential Leucocyte Counts any Value? " They concluded that, as done at present, differential leucocyte counts had no value; they found that if two people counted the same film, or even if one person counted different parts of the same film, remarkably different results were obtained, the mononuclear percentage varying as much as 20 to 30 per cent. The distribution of the leucocytes over a film showed a wide variation. Usually the mononuclears were most numerous in the centre, and the polymorphonuclears near the extreme end or edge. The edge count gave the figure which approximated most closely to that of the whole film. But if two persons even confined their attention to the edges, their results often differed by as much as 12 per cent. Before hoping to proceed further, such differences had to be explained. It was evident that the distribution of leucocytes in a film, or even in definite areas of the film (edge area), was very irregular, and consequently whilst one person might strike a bit which was rich in mononuclears, another might encounter an area poor in them. Differential leucocyte counts, therefore, apart from eosinophilia, they regarded as useless at the present stage of the research. There was only one way of diagnosing malaria, and that was, by finding the parasite. The term " latent malaria " had been used on the present occasion, and he thought it should be clearly defined, and that opinion should be crystallized in regard to it. Dr. Alcock mentioned an enlarged spleen as a clinical sign of latent malaria, but was an enlarged spleen in a man who had had malaria a sign that he still had the disease in a latent form ? It might mean that such a man had had malaria, but he understood " latent malaria " to mean that he still had malaria parasites in his blood or body. Certainly the great majority of simple tertian cases would relapse in a month if left without quinine. With the pensioners the proper course was to stop their quinine, paying no attention for a period to their reports of ague and rigors, and then to examine the blood. Doubtless many pensioners were suffering from the after effects-of malaria, but he did not know that quinine would benefit them if their infection had already died out, and, consequently, there appeared to him no justification for continuing to pour quinine into patients in whom a definite microscopical diagnosis that they were still infected was not made.
Professor SIMPSON (speaking as President of the Royal Society of Tropical Medicine) in response to the President's invitation, said that he had no intention of speaking when he came, but he would like to take the opportunity of congratulating Sir Leonard on his attainment to the presidency of this Section, which men engaged in tropical disease work would take to be a recognition of the splendid work Sir Leonard had done in this field, of which he would specially mention his researches into cholera, leprosy and tuberculosis. As he had not had experience of recent refined microscopical examinations of the blood he did not feel in a position to criticize the two papers which had been read, but, having visited the laboratories in which the authors worked, he was able to pay a tribute to the excellence of the efforts they were putting forward; he had been much impressed by all he saw there. The clinical work was thoroughly done, it was supplemented by careful laboratory work, and the results were recorded in such a way that he was not surprised to see the outcome presented in the elaborate and valuable tables which had been distributed. The wealth of material so well being used would inevitably result in much good to the patients. Probably other centres in the country were doing similar work, but in any case this work was a fine example of what could be achieved.
Dr. ARTHUR POWELL was greatly interested in Dr. Lucey's facts, whatever might be their explanation. He could not agree with Professor Yorke to " scrap " the leucocyte count as a useless diagnostic factor. Conditions in the Ministry of Pensions were very different to those found in the tropics. In India when the parasites could not be found an every-day difficulty was to distinguish malaria from tuberculosis, the enteric group, or seven-day fever. It was a remarkable fact that in perhaps the majority of Indian -cases of tuberculosis, the first symptom was fever, long before cough set in, and before any physical signs could be found in the lungs. In such cases he and many others had found the leucocyte count very helpful. His observations were on in-patients, many -soldiers and policemen, whose after-history was followed up, and who were compelled to remain in hospital while ill. In the majority of cases among pensioners at the Chelsea clinic the sole evidence that a malarial infection persisted was the interested statement ,of the patient. In scarcely a quarter of them was there splenic enlargement or any physical evidence of malaria. In less than 800 of Dr. Alcock's 28,000 cases was the diagnosis confirmed by the finding of parasites. In Dr. Powell's experience the large mononuclears were not increased on first infection, but a few days after the onset of fever, when diagnosis might present difficulty, there was generally a decided increase. They were indebted to Dr. Alcock for showing the condition one to three years after infection in cases who had undergone prolonged quinine treatment. He agreed with Professor Yorke as to the importance of the personal equation in making leucocyte counts. If films were sent to separate observers the results would differ, but it was fair to compare with one another the counts of one skilled observer with his own fixed standard.
Dr. GORDON THOMSON said a very important factor in these examinations was the time or period at which the examination of the blood film in malaria was made. Billet pointed out, in 1908, that during paroxysms of the fever there was leucopenia. Professor Andrewes had stated that during a paroxysm of any fever, such as pneumonia, leucopaenia occurred. Billet said that the curve of leucocytes was in inverse proportion to the temperature-i.e., when in malaria the temperature was high, the total leucocyte count was low, and vice versa; also that in the interval between the paroxysms the leucocyte count was high. David Thomson, in Liverpool, confirmed Billet's work in 1911. In the two papers no mention was made as to when the films were examined.
David Thomson pointed out that the variation in the leucocytes continued after the fever had disappeared, that rises and falls persisted even when the patient was supposed to be cured, and that these variations corresponded with the periods of the relapses the patient had suffered. In order to get an exact picture of what was taking place in the blood, it was necessary, in the latent cases, to take a blood film and examine it every four or every six hours for three days or so, in order to arrive at a proper percentage of the total mononuclear count; he did not know whether that had been done by observers at the Ministry of Pensions. The authors had made valuable observations in a large number of cases; Dr. Lucey's observations on the blood drawn from the ear were particularly imiportant; his (Dr. Thomson's) own practice for years had been to take the blood from the pulp of the finger, therefore such serious mistakes had not occurred.
Dr. H. J. B. FRY said he had carried out at the laboratory 1,083 differential counts during 1920. Those observations were not of any appreciable scientific value, because the laboratory had only just been started, and the work was carried out under considerable technical disadvantages, and in addition the counts were done on all slides received, without reference to the clinician, to the source of the blood, or to the technique of taking it. In these 1,083 cases he had obtained only twenty-seven positive films containing malaria parasites, these being all Plasniodimn vivax. A mononuclear count above 10 per cent. was found in ten cases, and below 10 per cent. in seventeen. The character of the mononuclear count bore no apparent relation to the stage of the parasite in the blood, nor to the period elapsing between the attack and the taking of the film. Nor could he find any certain evidence as to increase of the mononuclear count in relation to enlargement of spleen, enlargement of liver, anemia, or cardiac insufficiency. He therefore came to the conclusion, on these examinations, that the mononuclear count was of no special significance for the diagnosis of malaria in pensioners in this country, when parasites were not found in the blood films.
Dr. BASIL PRICE pointed out that the total assessments on account of malaria in 1920 were 80,000, but the first claims made during 1920 for malaria as a pensionable disability was 52,480. He could not speak from personal work as regards the mononuclear count question, but recently he had had the opportunity of comparing the opinions of sixty medical men throughout the Kingdom who had carried out special work of their own, and had long experience in connexion with tropical subjects; it revealed an extraordinary diversity of views as to the value of the count of mononuclears. To refer to all of them would take too long, but for every statement one man made, another seemed to hold a different opinion. That was very important as revealing fallacies which must still underlie technique and observation. From the point of view of the State and its expenditure, this question was a very important one. because the generally quoted statement that a relative increase in mononuclears indicated the presence of latent malaria had largely influenced Medical Boards in assessing the degree of disability of men claiming pensions for malaria contracted on service; this test was regarded as of great importance in the absence of finding the actual parasites. If the significance of a relative increased mononuclear count should be found to be fallacious as regards the indication of malarial infection, particularly latent malaria, an important revision of opinions must ensue.
Professor LEONARD S. DUDGEON stated that in the Winter of 1916-17 the Director of Medical Services to the Balkan Forces attached three officers to him for special duty in the Struma Valley, to investigate the proportion of " malarial carriers " in the fighting forces there. Cases were taken among those who had been admitted to ,hospital or who had reported sick from any cause. The majority of these men were taking quinine either in tabloid form 5 gr. daily, or 10 gr. three times weekly. The examinations were made during the winter months at a period when re-infection would be at its lowest range in this highly infected area. Care was taken to prevent overlapping and thus to avoid recording the same case on more than one occasion. Out of this grand total (2,836), 724 had parasites present in their blood at the time of the examination, while 312 cases had 15 per cent. or over of large hyalines, and 111 showed pigmented leucocytes, the vast majority of which would be large hyalines. No parasites were found in these cases. It would thus be seen that a very large proportion of these cases showed a very great increase of large hyaline cells. In 1,053 cases of probable malaria in the same area, 1,010 gave a definite history of malaria, 471 had had two or more relapses, 219 had parasites present in the blood at the time of the examination, while 399 showed an increase of 15 per cent. or more of large hyalines although no parasites were found. In the records of the pathological department of St. Thomas's Hospital for 1919-20 there was no case apart from malaria in which the large hyalines amounted to 15 per cent., and only 1 per cent. of cases with a large hyaline count of 10 per cent. These figures were in striking contrast to those given for malaria in the winter season in the Balkans. He personally took samples of blood generally from the thumb and by no means infrequently from a vein. He remembered as a medical student that the teaching in the physiological department was to avoid the Discussion on the Diaqnosis of Malaria first drop of blood from the ear owing to an apparent increase of mononuclear cells, but in practice he had never observed a definite increase of large hyaline cells in the blood from the ear as opposed to blood obtained from other parts of the body.
Dr. CASTELLANI said that with regard to the differential leucocyte count in malaria, his experience he could briefly indicate as follows (he referred to his work in Ceylon):
In a certain number of cases, mononucleosis was absent; in about 50 to 60 per cent. of the cases in Ceylon it was present, but in a degree which varied greatly. He therefore considered the absence of mononucleosis to be of no importance whatever in the process of excluding malaria. The presence of mononucleosis he was inclined to regard as one of the minor complementary signs which occasionally helped in the diagnosis of latent malarial infection.
Dr. ERNEST BLACK remarked that Professor Yorke said that nothing was proof of a case being one of malaria except the presence of the parasite; but he seemed to have overlooked the fact that when the parasite was not in the peripheral blood or was too scanty to be detected, the presence of the characteristic pigmented leucocytes established the diagnosis of malaria. Another speaker described the pigment as melanin. The pigment in the leucocytes was derived from hTmoglobin, and was hbemozoin, which was not melanin.
Lieutenant-Colonel WILKINSON asked the authors of the papers if they had attempted to find any useful sign of latent malaria, other than finding the parasite or its pigment, as their work would seem to offer exceptional facilities for such an investigation.
Dr. CHRISTOPHERSON said he had not heard mentioned in this discussion the effect on the large mononuclear count of various drugs taken by the patient. Some drugs seemed to him to influence that count, certainly some drugs increased it, and perhaps some had the effect of diminishing it. That might account for some of the wide variations in the results. He referred to such drugs as tartar emetic.
The PRESIDENT said the subject had interested him greatly for very mllany years, and in looking back, he wondered whether the results achieved had been commensurate with the expenditure of time on it. The discussion had not thrown very nmuch light on what those interested in tropical diseases most wanted to know, namely, how long the large mononuclear increase continued in a patient after actual fever had subsided. He believed the general idea was, that if a patient had not had an attack for a week, there would be a reduction of this increase. But during recent manifestations of the disease there was no doubt about the value of an increase in the large mononuclears. His experience was that particularly in the benign tertian form the large proportion in the Army were of that form-this count was most useful. WVhen investigating 200 cases in Calcutta years ago, he pointed out that in benign tertian cases with longer intervals of pyrexia one found a large mononuclear increase more frequently than in the malignant tertians, as in the intervals between attacks, when the temperature had subsided, a large mononuclear increase was mostly found. When examining a slide of blood for malaria, he looked first at the edge of the slide, and if he found there a considerable number of large mononuclears, he examined further for the malaria parasite. If, however, the patient, before coming into hospital, had been having large doses of quinine and the parasite had disappeared from view, and the attack had been recent, an increase in large mononuclears was of great diagnostic value.
Dr. BROUGHTON-ALCOCK (in reply) quite agreed with the President that he (the speaker) had not been able to carry the diagnosis of latent malaria much further, but he had asked the opinion of many in regard to diagnosis of malarial pensioners in this country. In the tropics among malarial cases there was marked mononucleosis in the apyrexial period; but when coming back to England, in the case of pensioners who had malaria one, two, three years ago, one was faced with a different proposition, and he would have been very glad if this meeting had afforded him confirmation or refutation of his contention in regard to the large mononuclear count.
He agreed with Professor Warrington Yorke's remarks as to the personal equation and the differing results recorded on that account. When one speaker referred to the large mononuclear cell, and another to the large hyaline cell or macrophage, &c., did both refer to the same cell ? Was not the idea of giving one name to these large mononuclear cells worth consideration? If it could be agreed that all were endothelial cells, why not call them endothelial leucocytes ? Then it would be known what each worker meant and they would be classified under one name, and-another point-any confusion with the large lymphocytes would be avoided.
With regard to his use of the term " latent malaria," he had called it that because he presumed these people had had malaria and might have the parasite in the body at the time the blood film was sent for examination, and because the men had been examined by three medical men on a Tropical Board, and were sent to the tropical diseases clinic for malarial treatment. In latent malaria the parasite might be found in the blood. Craig found in a series of examinations 21 per cent. out of 1,267 positive findings were in latent cases. And with regard to an enlarged spleen, that was generally accepted as a sign of latent as of acute malaria; it was difficult for him to say what was the most important clinical sign of the latent disease, as he was not a clinician, but from the opinion of experienced clinicians he had been associated with, and judging from what he had himself seen, he thought it an important clinical sign. Professor Yorke's idea of stopping the quinine and seeing if the parasite could be found in the blood was, he feared, one which would be difficult of application.
He had valued the visit of Professor Simpson to the Central Laboratory because it gave an opportunity to ask him what he thought of the work, and whether he could suggest improvements. He hoped members of the Royal Society of Tropical Medicine would come to see the Central Laboratory and discuss and criticize its methods and findings.
Dr. Powell took up a strong attitude in support of the diagnostic value of mononucleosis, but he feared that gentleman had overlooked what he (the author) had tried to bring out in the paper, namely, that his experience in the Mediterranean littoral confirmed Stephens and Christophers' work; we were not dealing with cases in sub-tropical countries, but in England, in which the meteorological and general climatological conditions were very different, and with men who had seen war service in endemic countries and had now returned to their homes. They knew the average malarial case cleared up on quinine after coming to England, but he did not think the same could be said of cases when they remained in endemic areas. He would like to hear from Dr. Powell whether he had proved that malaria in this country gave a constant mononucleosis, such as Dr. Powell found to be the case in India. Dr. Gordon Thomson had referred to his brother's work and modestly kept back remarks as to his own. He agreed with him that when the temperature was high the mononuclear count was low, and vice versa, and that had been stated in this paper. As to the period when the blood was taken, the answer was, that they took films when they could get them. He had said in the paper that where no time was stated scientific importance could not be attached to the figures (as in Table II ).
In answer to Dr. Dudgeon, that investigator took the samples of blood in Salonica, and although it was in the winter, was it not very soon after infection ? Also, were they not under Service conditions ? Surely there was a very distinct difference between the conditions of those men in an endemic area and of those who had Professor Castellani supported the importance of mononucleosis in high percentage, but maintained it was a complementary sign. Did this apply to cases at home? [Dr.
CASTELLANI: If I find mononucleosis in cases in England, I think it is in favour of malaria, but it is very seldom I do find it here.] That did not help materially so far as pensioners coming for examination were concerned. If such a man had not got mononucleosis, was he to be considered in any other manner? Relative mononucleosis they in the Central Laboratory had found generally persisted until about the sixth or seventh day after the attack and treatment, but after that time was often not detected.
[Dr. CASTELLANI: In the tropics the mononucleosis persists for ilmonths.] He would be glad if any miember could give him their opinion of the duration of the increase in cases in this country. With regard to Dr. Wilkinson's question as to any other sign indicating malaria, he (the speaker) was in accord with Professor Yorke, that one should look for the parasite, but thought to this should be added intracellular pigment, and if one of those was not found there was no unquestionable laboratory sign leading to a diagnosis.
In answer to Dr. Christopherson, it was agreed that quinine had a leucocytic action, in exaggerating the polymorphonuclear leucopaenia, leaving the mononuclears either untouched or increased, and that was marked, according to Rieux, up to ten or twelve hours after taking quinine, [Dr. CHRISTOPHERSON: I was referring to other drugs which these people are often taking, such as "phosferine" and other patent medicines.]
The President had remarked on the fact that no statement was made in the paper as to how long the mononucleosis continued. Sir Leonard's practice of first looking along the edge of the slide, and if there were a large nulmber of mlononuclears looking further for the parasite, was sound; he had taught that and the speaker and others had followed the practice. Their time-limit was fifteen ininutes as a routine measure, but this was prolonged if a moononucleosis was determined or clinical signs were positive.
